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1 Introduction

Since 2012, the Council of European Geodetic Sur-
veyors has proclaimed each year a European Surveyor
of the Year. In order, these have been: Gerardus Mer-
cator (2012), Galileo Galilei (2013), Friedrich Georg
Wilhelm von Struve (2014), Euclid (2015), Ruder Josip
Boskovi¢ (2016), Guillaume-Henri Dufour (2017), and
Carl Ritter von Ghega (2018). The most recent, Carl
Ritter von Ghega, was proclaimed Surveyor of the
Year at the inaugural Global Surveyors’ Day held on 21
March 2018 in Washington DC (USA) (Figure 1). The
Council organised this event with the American Na-
tional Society of Professional Surveyors, under the
auspices of the International Federation of Surveyors.

Carl Ritter von Ghega was proclaimed 2018 Sur-
veyor of the Year by Dietrich Kollenprat (Austria)
and Julian Ismaili (Albania). They also presented a
poster (Figure 2). The ceremony was also attended by
Maurice Barbieri (CEGS President), Jean-Yves Pirlot
(CEGS General Director), Nicolas Smith (CEGS Vice-
President), Vladimir Krupa (CEGS Vice-President),
James Kavanagh, and Chryssy Potisou (FIG Presid-
ent).

Carl Ritter von Ghega was an engineer known for
designing and engineering the Semmering Railway
from Gloggnitz to Miirzzuschlag in Austria. He was
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the most prominent engineer of the mid-19th cen-
tury (The Architect 1870). In recognition of his ex-
ceptional services, the Austrian Emperor Franz Jozef
knighted him on 22 June 1851. Thus, he became Carl
Ritter (Knight) von Ghega. He is numbered among
the top hundred famous Austrians as the most es-
teemed engineer of those times (Canaj 2007).

On 11 December 2018, the Croatian Chamber of
Chartered Surveying Engineers held a lecture on the
person and work of Carl Ritter von Ghega to mark
the occasion of his proclamation as 2018 Surveyor of
the Year.

2 Biography and Origin

Carl Ritter von Ghega (Karl Gega in Albanian) was
an Austrian of Albanian heritage. He was born on 10
January 1802 in Venice, then part of the Habsburg
Monarchy. Some manuscripts give his date of birth as
13 June 1802, but this was in fact the date of his bap-
tism. In those days, baptisms were recorded more ac-
curately than births. He died on 14 March 1860 in
Vienna in the Austrian Empire. He was buried in the
central civic cemetery in Vienna alongside eminent
Austrians such as Mozart, Beethoven, Schubert,
Strauss, Brahms, Maria Theresa, Franz Josef, Franz

Kafka, and many others (Figure 3).
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1. Uvod

0d 2012. godine Vijeée europskih geodeta - CLGE
(fra. The Comité de Liaison des Géométres Européens) svake
godine proglasava europskog geodeta godine. Do 2019.
godine redom su bili izabrani: Gerardus Mercator za
2012., Galileo Galilei za 2013., Friedrich Georg Wilhelm
von Struve za 2014., Euclide za 2015., Ruder Josip Bo-
skovi¢ za 2016., Guillaume-Henri Dufour za 2017. i Carl
Ritter von Ghega za 2018. Carl Ritter von Ghega progla-
Sen je geodetom godine za 2018. na 1. svjetskom danu
geodeta odrZzanom 21. oZujka 2018. u Washingtonu DC,
SAD (slika 1). Kako je proglasenje sve¢ano obavljeno na
1. svjetskom danu geodeta, Carla Rittera von Ghegu
moZe se smatrati svjetskim geodetom godine za 2018.
Taj je dogadaj organizirao CLGE zajedno s Americkim
nacionalnim drustvom profesionalnih geodeta - NSPS
(National Society of Professional Surveyors) pod pokrovi-
teljstvom Medunarodne udruge geodeta - FIG (Interna-
tional Federation of Surveyors).

Cin proglaenja Carla Rittera von Ghege geode-
tom godine 2018. obavili su Dietrich Kollenprat iz
Austrije i Julian Ismaili iz Albanije te su ujedno pred-
stavili poster Carl Ritter von Ghege (slika 2). Cere-
moniji proglasenja uz njih su jo§ prisustvovali i
Maurice Barbieri (predsjednik CLGE-a), Jean-Yves
Pirlot (generalni direktor CLGE-a), Nicolas Smith

KiG Br. 32, Vol. 18, 2019, https://doi.org/10.32909/kg.18.32.5

geodet godine 2018.

Rinaldo PAAR

rinaldo.paar@geof.unizg.hr

(potpredsjednik CLGE-a), Vladimir Krupa (potpred-
sjednik CLGE-a), James Kavanagh i Chryssy Potisou
(predsjednica FIG-a).

Carl Ritter von Ghega je po zanimanju bio inze-
njer poznat po projektiranju i inZenjeringu Seme-
rinske Zeljeznice od Gloggnitza do Miirzzuschlaga.
Bio je najistaknutiji inZenjer sredinom 19. stoljeca
(The Arhitect 1870). Kao znak zahvalnosti za nje-
gove izvanredne zasluge Austrijskom Carstvu, car
Franjo Josip 22. lipnja 1851. godine proglasio ga je
vitezom. Dobio je titulu vitez (njem. Ritter) te pos-
taje Carl Ritter von Ghega. Uvrsten je medu 100
najslavnijih osoba u austrijskoj povijesti jer je slo-
vio za najcjenjenijeg inZenjera tada$njeg vremena
(Canaj 2007).

U Hrvatskoj je 11. prosinca 2018., u organizaciji
Hrvatske komore ovlaStenih inZenjera geodezije -
HKOIG, prigodnim pozvanim predavanjem o liku i
djelu Carla Rittera von Ghege obiljeZeno njegovo
proglasenje geodetom godine 2018.

2. Biografski podatci i porijeklo

Carl Ritter von Ghega (alb. Karl Gega) bio je Aus-
trijanac albanskih korijena. Roden je 10. sije¢nja
1802. u Veneciji, tadasnjoj Habsburskoj Monarhiji. U
nekim se zapisima kao datum rodenja navodi 13.
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Fig. 1 Proclamation of Surveyor of the Year 2018 (FIG 2019).
Slika 1. ProglaSenje geodeta godine za 2018. (FIG 2019).

At the time, rumours circulated about his tragic
end, reportedly suicide due to the axes of one of the
Semmering tunnels which had failed to join up cor-
rectly. However, the rumours were unfounded. Carl
Ritter von Ghega died of tuberculosis and his requiem
mass was held in St. Stephen’s Cathedral in Vienna.

2.1 Origins

Carl Ritter von Ghega was an Austrian of Albanian
extraction, born in Venice (Elsie 2012). His father
was Anton Gega, a captain in the Venetian navy. His
mother was Anna, nee Pribis. On 24 June 2005, a sym-
posium entitled Carl Gega - Between Legend and Reality
was organised by the Albanian Embassy in Vienna. It
was demonstrated that Carl Ritter von Ghega was of
Albanian extraction.

Ghega’s ancestors emigrated from Albania to
Perast in Montenegro, and from there to Venice.
Gjergi Gega was a captain and judge who moved from
Albania to Perast. His son, Cristofor, travelled from
Perast to Venice, where he became a naval officer.
Cristofor Gega (Carl’s great-grandfather), had a son,
Gasper (Carl’s grandfather), who also became a naval
officer and captain. Gasper Gega married Laura
lavelli, whose family had run the ‘Albanian School’
for decades in Venice. They had three children: Ant-
on, Giovananton, and Angele. The eldest, Antonio
(Anton) became a captain in the Venetian Navy and
was the father of Carl. Carl Ritter von Ghega’s family
tree is shown in Figure 4.

3 Education, Further Training and Career

Carl Ritter von Ghega attended the Military School
in Venice (TU Graz 2019). From 1817 to 1819 he stud-
ied mathematics and engineering at the Faculty of En-
gineering Sciences and Mathematics of the University
of Padua, where he also attended courses in architec-
ture at the Accademia di Belle Arti. It is recorded that
he was enrolled in the second year of studies in 1818.
He gained his doctorate in the field of mathematics on
11 June 1819 at the age of 17 (Stefa and Ismaili 2018).

For forty years, he served the Austro-Hungarian
monarchy, and dedicated 17 years of his life to ser-
vice in Venice. He spent a great deal of time engaged
in professional training in order to hone his know-
ledge, skills and experience for the great challenges
which were to face him later in life. From 1836 to
1842, he travelled around England and other
European countries, studying their railway systems.
In April 1842, the Austrian Empire sent him to North
America to gain knowledge and experience which
would stand him in good stead regarding the future
project to build the Semmering Railway. While there,
he investigated 39 railways which covered 2413 kilo-
metres of track altogether (UNESCO 1998).

Upon his return to Austria, he began his profes-
sional career, primarily in the construction of railway
lines.

3.1 Professional career

Before his work on designing, engineering and
constructing railways, he began his professional en-
gineering career in Venice, in road and hydro-tech-
nical designs. He participated in the construction of
the road from Cortina d’Ampezzo to Toblach.

From 1836 to 1840, he supervised the construction
of the railway line from Brno to Breclav, also known
as the Emperor Ferdinand Northern Railway, from
Vienna to Krakow. In 1842, he was entrusted with the
design of the future Austrian rail network. In 1844, he
presented his plans for a railway from Gloggnitz to
Miirzzuschlag via Semmering, known as the Sem-
mering Railway, crossing the Semmering Pass, which
until then had been considered impossible.

3.2 Most important achievements

Dozens of road systems, buildings and railway lines
throughout the Austro-Hungarian Monarchy (in Aus-
tria, the Czech Republic, Hungary, Slovakia, Slovenia and
Italy) were the result of Carl Ritter von Ghega’s work.
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Slika 2. Poster europskog geodeta za 2018. godinu
(CLGE 2019).
Fig. 2 Poster of the 2018 European Surveyor of the Year
(CLGE 2019).

lipnja 1802. To je datum njegova krstenja, a s obzi-
rom na to da se u 19. stolje¢u datum krstenja smatrao
vaznijim od datuma rodenja, u nekim zapisima pro-
nalazimo taj datum kao datum njegova rodenja.
Umro je 14. oZujka 1860. u Belu, tadaSnjem Austrij-
skom Carstvu. Pokopan je na gradskom groblju u Be-
¢u uz austrijske velikane poput Mozarta, Beetho-
vena, Schuberta, Straussa, Brahmsa, Marije Tereziju,
Franju Josipa, Kafku i mnoge druge (slika 3).
Svojevremeno su kruzile glasine o njegovu tra-
gi¢nom kraju, navodno poéinjenom suicidu, zbog osi
jednog od semerinskih tunela koje se nisu spojile. No
te glasine nisu bile istinite. Carl Ritter von Ghega
umro je od posljedica tuberkuloze, a misa zadusnica
odrZana je u beckoj glavnoj katedrali sv. Stjepana.

2.1. Porijeklo

Carl Ritter von Ghega bio je Austrijanac alban-
skih korijena roden u Veneciji (Elsie 2012). Otac

KiG Br. 32, Vol. 18, 2019, https://doi.org/10.32909/kg.18.32.5

PAAR, R: CARL RITTER VON GHEGA - GEODET GODINE 2018.

Slika 3. Grobnica Carla Rittera von Ghege na gradskom
groblju u Be¢u (Wikipedia 2019a).
Fig. 3 Grave of Carl Ritter von Ghega in the civic cemetery
in Vienna (Wikipedia 2019a).

Carla Rittera von Ghege bio je Anton Gega, kapetan
venecijanske mornarice. Njegova se majka zvala
Anna, rodena Pribis. Dana 24. lipnja 2005. organizi-
ran je simpozij ,Karl Gega - izmedu legende i stvar-
nosti” u organizaciji Albanske ambasade u Becu.
Tamo je dokazano da je Carl Ritter von Ghega imao
albanske korijene.

Ghegini preci emigrirali su iz Albanije u Perast u
Crnoj Gori, a iz Perasta u Veneciju. Gjergj Gega bio
je kapetan i sudac koji je doSao u Perast iz Albanije.
Njegov sin Cristofor bio je pomorski oficir u Vene-
ciji u koju je otiao iz Perasta. Cristofor Gega (Carlov
pradjed) imao je sina Gaspera (Carlov djed), takoder
pomorskog oficira i kapetana. Gasper Gega oZenio
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Gjergj Gega
Cristofor Gega
Gasper Gega
i/and
Laura Iavelli
|
[ | ]
. Antonio (Anton) Gega
Giovananton Gega Angele Gega i/and Anna Gega
Karl Gega

Fig. 4 Family tree of Karl Gega (Carl Ritter von Ghega).
Slika 4. Obiteljsko stablo Karla Gege (Carl Ritter von Ghega).

The following are of particular significance:
1820 - he designed the Venice-Tyrol road

» 1824 - he participated in the construction of the
court building in Treviso on the Piazza del Duomo

= 1836-1840 - he supervised the construction of
the Brno-Breclav railway

» 1839 - he designed the railway from Vienna to
Brno via Ravensburg (total length: 140 km)

= 1840 - he designed the railway from Tyrol to
Voralberg

+  1842-1847 - he designed the Semmering Railway
1845 - he planned the railway from Ljubljana to
Trieste
1848-1854 - the Semmering Railway was built

» 1856 - the Borovnica Viaduct in Slovenia was
built according to Ghega’s plans, as part of the
Austrian Southern Railway from Vienna to
Trieste

= 1853 - he was appointed Head of Planning for the
entire Austrian Imperial Railway network

*  His last task was to build the railway in Transylva-

nia, but he did not complete it due to his premature
death.

3.3 Accolades

After his death, Carl Ritter von Ghega was given
many honours and awards. Several streets, squares,

schools and museums were named after him. A series
of postage stamps bearing his portrait were issued to
commemmorate the Semmering Railway. In 1967, his
face appeared on the Austrian 20-schilling banknote.
He was also awarded a number of titles. To the
Austrians, he was known as (Stefa and Ismaili 2018):
» Imperial Ministerial Advisor
Commandant of the Order of Franz Jozef
» Knight of the Order of the Iron Crown, 3rd class
Knight of the Order of Leopold
» Honorary Citizen of Brno and Trieste
Commandant of the Tuscan Order of Joseph
Only a few years after his death, his fame began to
grow and spread throughout the world. Perhaps the
greatest honour he received was that of the Society
of Austrian Engineers and Architects to mark the 15t
anniversary of the Semmering Railway. In honour of
his life and work, a large monument was erected to
him at the Semmering railway station (Figure 5) and
unveiled on 22 June 1869.

4 The Semmering Railway (Semmeringbahn)

Carl Ritter van Ghega’s most significant achieve-
ment was of course the design and construction of
the Semmering Railway. There had been a railway line
from Vienna to Trieste since the mid-19th century. The

and Mirzzuschlag,
—1
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je Lauru Iavelli ija je obitelj desetlje¢ima vodila
"Scuola dei Albanesi" (Albansku $kolu) u Veneciji.
Gasper Gega i Laura lavelli imali su troje djece: An-
tona, Giovanantona i Angela. Antonio (Anton) Gega,
kapetan venecijanske mornarice, bio je otac Carl
Rittera von Ghege odnosno Karla Gege (Canaj 2007).
Obiteljsko stablo Carla Rittera von Ghege prikazano
je naslici 4.

3. Obrazovanje, profesionalno usavrSavanije i
karijera

Carl Ritter von Ghega najprije je pohadao vojnu
$kolu u Veneciji (TU Graz 2019). Od 1817. do 1819.
studirao je matematiku i inZenjerstvo na Fakultetu
filozofskih znanosti i matematike Sveucilista u Pa-
dovi, a pohadao je i teajeve arhitekture na Accade-
mia di Belle Arti. Postoje zapisi da je 1818. bio
registriran na drugoj godini studija. Doktorirao je iz
podruéja matematike 11. lipnja 1819. sa 17 godina
(Stefa i Ismaili 2018).

Cetrdeset godina radio je u sluzbi Austro-Ugarske
Monarhije, a 17 godina u sluzbi u Veneciji. Veliki dio
svoga Zivota posvetio je stru¢nom usavrsavanju kako
bi stekao znanja, vjestine i iskustvo za svoje najveée
Zivotne izazove. Tako se od 1836. do 1842. usavrSavao
u Engleskoj i ostalim europskim zemljama proucava-
judi Zeljeznice. U travnju 1842. poslan je na usavrsa-
vanje u Sjevernu Ameriku kako bi stekao znanja i
iskustva za projekt izgradnje Semerinske Zeljeznice.
Tamo je proudavao 39 Zeljeznickih pruga ukupne du-
ljine 2413 km (UNESCO 1998).

Povratkom u Austriju zapoCeo je svoj profesi-
onalni put, primarno na izgradnji Zeljeznickih pruga.

3.1. Profesionalna karijera

Prije rada na projektiranju, inZenjeringu i iz-
gradnji Zeljeznickih pruga, svoju je profesionalnu
inZenjersku karijeru zapoceo u Veneciji projekti-
ranjem cesta i hidrotehnickih objekata. Sudjelo-
vao je u izgradnji ceste od Cortine d'Ampezzo do
Toblacha.

0d 1836. do 1840. nadgledao je izgradnju Zeljeznic-
ke pruge od Brna do Bteclava, tzv. Emperor Ferdinand
Northern Railway, i od Be¢a do Krakowa. Projektiranje
budude drzavne Zeljeznicke mreZe Austrije povjereno
mu je 1842., a 1844. predstavio je plan Zeljeznicke pru-
ge od Gloggnitza preko Semmeringa do Miirzzuschla-
ga, poznatiju kao Semerinsku Zeljeznicku prugu kod
koje je trebalo savladati Semerinski planinski prolaz
za §to se tada vjerovalo da nije mogude.
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3.2. Najznacajnija postignuca

Deseci prometnica, zgrada i Zeljeznickih pruga u
Austro-Ugarskoj Monarhiji (Austrija, CeSka Republika,
Madarska, Slovacka, Slovenija i Italija) rezultat su rada
Carla Rittera von Ghege, a medu njima izdvajamo:

«  1820. projektirao je cestu Venecija - Tyrol

» 1824. sudjelovao je u izgradnji zgrade suda u Tre-
visu na Piazza del Duomo

- 1836.-1840. nadgledao je izgradnju Zeljeznicke
pruge Brno-Breclav

»  1839. projektirao je Zeljeznicku prugu od Beca pre-
ko Revensburga do Brna, ukupne duljine 140 km

= 1840. projektirao je Zeljeznicku prugu od Tirola
do Voralberga

- 1842.-1847. projektirao je Semerinsku Zeljeznicu

= 1845, planirao je Zeljeznic¢ku prugu Ljubljana-Trst

= 1848.-1854. izgradena je Semerinska Zeljeznica

= 1856. izgraden je vijadukt Borovnica u Sloveniji
prema planovima Ghege kao dio austrijske Juzne

Zeljeznice od Be¢a do Trsta
» 1853. odreden je za glavnoga Sefa planiranja za

cijelu Zeljezni¢ku mreZu Austrijskog Carstva
» Povjerena mu je izgradnja Zeljeznicke pruge u

Transilvaniji, no zadatak nije ostvario zbog pre-

uranjene smrti.

3.3. Pocasti

Nakon smrti Carl Ritter von Ghega dobio je niz
raznih pocasti i priznanja. Po njemu je nazvan niz
ulica, trgova, Skola i muzeja. S njegovim je likom iz-
aslo nekoliko serija poStanskih maraka kojima se
obiljezavala Semerinska Zeljeznica. Njegova je slika
1967. godine bila stavljena na austrijsku novcanicu
od 20 silinga.

Dodijeljen mu je i niz raznih titula. Za Austrijance
on je bio (Stefa i Ismaili 2018):

« carski ministarski savjetnik

» zapovjednik reda Franje Josipa

« vitez reda Zeljezne krune III razreda
= vitez reda Leopolda

« pocasni gradanin Brna i Trsta

» zapovjednik toskanskog reda Josipa.

Samo nekoliko godina nakon smrti legenda o nje-
mu pocela je rasti i $iriti se svijetom. MoZda i najvece
priznanje koje je dobio dodijelilo mu je Drustvo aus-
trijskih inZenjera i arhitekata prilikom obiljezavanja
15. godisnjice Semerinske Zeljeznice. U spomen na
lik i djelo Carla Ritter von Ghege izgraden je i 22. lip-
nja 1869. predstavljen monumentalni spomenik na
Semerinskoj stanici (slika 5).
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Fig. 5 Monument to Carl Ritter von Ghega at the Semmering railway station (Wikimedia Commons 2019).
Slika 5. Spomenik Carlu Ritteru von Ghegi na Semerin$koj stanici (Wikimedia Commons 2019).
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Fig. 6 Satellite image of the Semmering Railway (Wikipedia 2019d).
Slika 6. Satelitski snimak SemerinSke Zeljeznice (Wikipedia 2019d).

however, remained unfinished (Figure 6). Carl Ritter ~ and 1854. The terrain was particularly challenging,
von Ghega came up with a design to connect the en- and the large differences in elevation presented a
tire span of the railway. At the time, it was considered  definite engineering challenge in those days. It was
an impossible undertaking. considered particularly important to preserve the

The railway line from Gloggnitz to Miirzzuschlag, landscape and make the railway line fit into its sur-
via Semmering, was the first mountain railway line  roundings, and this was achieved mostly due to
in Europe with a standard gauge (New World Encyc- Ghega, who ensured that passengers would enjoy an
lopedia 2019), and was constructed between 1848  attractive railway journey with many picturesque
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Slika 7. Vijadukt Kalte-Rinne oko 1900. godine (Wikipedia 2019d).
Fig. 7. Kalte-Rinne Viaduct, around 1900 (Wikipedia 2019d).

4. Semmeringbahn — Semerin3ka Zeljeznica

Najznacajnije postignuce Carla Rittera von Ghege
svakako je izrada projekta i izgradnja Semerinske Ze-
lieznice. Zeljeznitka pruga Bec - Trst postojala je veé i
prije sredine 19. stoljea. Izmedu Gloggnitza i Miir-
zzuschlaga protezala se praznina (slika 6). Carl Ritter
von Ghega izradio je projekt za spajanje cijele Zeljez-
nicke pruge. U to se doba vjerovalo da to nije moguce.

Zeljeznicka pruga od Gloggnitza preko Semme-
ringa do Miirzzuschlaga u Austriji bila je prva pla-
ninska pruga u Europi sa standardnim rasponom
tratnica (New World Encyclopedia 2019), izgradena
u razdoblju od 1848. do 1854. Iznimno teZak teren i
velike visinske razlike bile su veliki izazov inZenje-
rima toga doba. O¢uvanje krajolika i uklapanje u
okoli$ bilo je od iznimne vaznosti i dijelom skrbi
graditelja, $to je dovelo do iznimno privlatnog pu-
tovanja Zeljeznicom koja je nudila Zivopisne slikovi-
te poglede iz vlaka (slika 7). Zeljeznitka pruga i
danas je jo$ uvijek u funkciji i dio je austrijske juzne
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pruge Austrijskih federalnih Zeljeznica. Putovanje
vlakom 150 godina starom prugom prema alpskim
zimovaliStima velika je turisticka atrakcija. Poznata
je po prekrasnom okolisu, vilama i hotelima koji su
sagradeni izmedu Gloggnitza i malog trgovackog
grada Schottwiena. To je podrudje postalo jedan od
prvih alpskih odmarali$ta za becku aristokraciju.

4.1. UNESCO-vo mjesto svjetske bastine

Semerinska je Zeljeznica 2. prosinca 1998. na Ko-
nvenciji o svjetskoj bastini u Kyotu u Japanu uvrste-
na na UNESCO-ov popis mjesta svjetske bastine
(UNESCO 2019). Sukladno kategorijama koje propi-
suje UNESCO, Semerinska Zeljeznica je kulturni kra-
jolik (UNESCO 1995).

Prema procjeni ICOMOS-a (International Council on
Monuments and Sites) teSko je utvrditi autenti¢nost
Zeljeznicke pruge koja se konstantno koristi, odrzava
i modernizira od 1854. godine. No autenti¢nost Ze-
ljezni¢ke pruge-trase i izvanrednih Zeljeznickih i
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Slika 8. Trasa SemerinSkog tunela (Semmering railway 2019).
Fig. 8 Semmering Tunnel (Semmering Railway 2019).

scenes from the windows their carriages (Figure 7).
The railway line is still operating today as part of the
Austrian Federal Railways Southern Network. Trav-
elling by train along this 150-year-old line to Alpine
winter resorts remains a huge tourist attraction. It is
famous for its wonderful scenery and the villas and
hotels built between Gloggnitz and the small market
town of Schottwien. The area became one of the first
Alpine resorts for the Vienna aristocracy.

4.1 A place in the UNESCO World Heritage

On 2 December 1998, the Semmering Railway was
inscribed in the UNESCO List of World Heritage Sites,
during the Convention on World Heritage held in
Kyoto (UNESCO 2019). According to the UNESCO cat-
egories, the Semmering Railway represents a cultur-
al landscape entity.

According to the evaluation of UNESCO experts
(International Council on Monuments and Sites), it
was difficult to establish the origins of the railway
which had been used constantly, maintained and
modernised since 1854. However, the authenticity of
the railway and appertaining objects was indisput-
able. In addition, the influence of the railway on the
landscape and environment were deemed absolutely
authentic. The same conclusion in terms of the cul-
tural landscape was reached regarding the construc-
tion of luxury villas and hotels in the late 19t and
early 20t centuries, forming one of the first Alpine
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resorts for the Viennese aristocracy. The way they

were carefully integrated into the Alpine landscape

has been maintained up to the present day.

In May 1995, an ICOMOS expert commission visited
the Semmering Railway and confirmed the above
claims. However, the commission then requested a
more detailed evaluation in order to review the legis-
lation of the Republic of Austria regarding the cultural
landscape in Lower Austria and Styria, including the
protection of the Semmering Railway area.

The following conclusion and proposal were sub-
mitted (UNESCO 1998):

The Semmering Railway, constructed between 1848
and 1854 over 41 km of high mountains, is one of the
greatest feats of civil engineering during the pioneering
phase of railway building. Set against a spectacular moun-
tain landscape, the railway line remains in use today
thanks to the quality of its tunnels, viaducts, and other
works, and has led to the construction of many recreation-
al buildings along its tracks. It is proposed to inscribe the
Semmering Railway in the World Heritage List on the basis
of criteria Il and 1V:

«  Criterion II: The Semmering Railway represents an
outstanding technological solution to a major physical
problem in the construction of early railways.

Criterion IV: With the construction of the Semmering

Railway, areas of great natural beauty became more

easily accessible and as a result these were developed

for residential as well recreational use, creating a new

form of landscape.
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pratecih objekata oko nje neupitna je. Nadalje, sve-

ukupni utjecaj Zeljeznicke pruge na krajolik i okolis

smatra se autenti¢nim. Isto se moZze zakljuciti i za
kulturni krajolik napravljen krajem 19. i poetkom

20. stoljeca u vidu izgradnje luksuznih vila i hotela

koji su ¢inili jedan od prvih alpskih mjesta za odmore

za becku aristokraciju. Njihovo je uklapanje u grubi
alpski krajolik zadrzalo svoj integritet do danas.

Stru¢njaci ICOMOS-a posjetili su Semerinsku Zeljez-
nicu u svibnju 1995. i potvrdili spomenute navode. Na-
kon toga su zatrazili jo§ detaljniju procjenu kako bi
proucili zakonsku regulativu Republike Austrije vezanu
za zastitu kulturnog krajolika u Donjoj Austriji i Stajer-
skoj, odnosno zastitu podrudja Semerinske Zeljeznice.

Konacno je donesen sljededi zakljucak i prijedlog
(UNESCO 1998):

Semerinska Zeljeznica izgradena je izmedu 1848. i 1854.
ukupne duljine 41 km u visokim planinama te je jedan od
najvecih uspjeha gradevinarstva tijekom pionirske faze iz-
gradnje Zeljeznica. Kvaliteta njezinih tunela, vijadukata i os-
talih gradevinskih objekata osigurala je njezino kontinuirano
koristenje do danasnjeg dana, na pozadini spektakularnog
planinskog krajolika, koji sadrzi mnogo atraktivnih gradevi-
na za rekreaciju koje su sagradene zbog pojave Zeljeznicke
pruge. Predlaze se da se Semerinska Zeljeznica uvrsti na popis
mjesta svjetske bastine na temeljuj kriterija I1i IV:

»  Kriterij II: Semerinska Zeljeznica je izvanredno tehno-
losko rjesenje za veliki problem u gradevinarstvu tije-
kom pionirske faze izgradnje Zeljeznica.

«  Kriterij IV: Izgradnjom Semerinske Zeljeznice, podrudja
velikih prirodnih ljepota postala su dostupnija te su se
razvila za rezidencijalnu i rekreacijsku upotrebu,
stvarajuci novi oblik kulturnoga krajolika.

Zakljucak i prijedlog prihvadeni su na Konvenciji
o svjetskoj bastini u Kyotu 2. prosinca 1998. pa je Se-
merinska Zeljeznica uvrStena na popis mjesta svjet-
ske bastine.
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Fig. 9 Stampfer's levelling screw
(Simon von Stampfer 2019).
Slika 9. Stampferov nivelir
(Simon von Stampfer 2019).

S obzirom na vaznost Semerinske Zeljeznice 25.
travnja 2012. zapocela je izgradnja Semerinskog tu-
nela duljine 27,3 km. Tunelom (e se zamijeniti Seme-
rinski prijelaz dugacak 41 km. ZavrSetak izgradnje
planira se za 2026. godinu. Ukupna vrijednost iz-
gradnje tunela iznosi 3.1 milijardu eura. Predvidena
je projektna brzina od 250 km/h. Kraéom trasom tu-
nela u odnosu na staru trasu Semerinske Zeljeznice
(slika 8) i visokom projektnom brzinom omogudit ¢e
se uSteda u vremenu od 30 minuta.

4.2. Doprinos Carla Rittera von Ghege u
geodetskom smislu

MoZda najveéa nepoznanica kod Carla Rittera
von Ghege je njegov doprinos geodeziji. Kako je malo
dostupne literature o njegovu liku i djelu, ona se in-
tenzivnije proucava posljednjih 20-ak godina od ka-
da je Semerinska Zeljeznica uvrstena na UNESCO-ov
popis mjesta svjetske bastine. Sukladno tome Alban-
cima je postalo vazno dokazati njegovo porijeklo. U
tome su i uspjeli. Medutim, dostupne literature o
njemu kao geodetu je vrlo malo.

Za potrebe izrade projekta Semerinske Zeljeznice
nisu postojale pouzdane karte toga podrudja. Kako ih
je bilo nuzno izraditi, trebalo je napraviti detaljnu iz-
mjeru cijeloga podrudja koje je bilo tesko pristupac-
no i izrazito nepovoljno. U tu je svrhu trebalo razviti
nove geodetske instrumente. Carl Ritter von Ghega
je u suradnji sa Simonom Ritterom von Stampferom
razvio Stampfer'sche Nivellier-Hohen- und Lingenme-
ssinstrument, instrumente za mjerenje visinskih raz-
lika i duljina, od kojih je prvi kasnije postao izuzetno
vazan za geodete (UNESCO 1998). Glavna je odlika to-
ga nivelira (slika 9) moguénost oCitanja vertikalnog
kuta s precizno$¢u 1'" te procjene desetinke 1". Osim
toga patentirao je i vijak za horizontiranje nivelira
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Fig. 10 Ghega's map for the projected Semmering Railway (UNESCO 1998).
Slika 10. Ghegina karta za izradu projekta Semerinske Zeljeznice (UNESCO 1998).

The conclusion and proposal were accepted at
the World Heritage Convention held in Kyoto on 2
December 1998, and the Semmering Railway was in-
scribed in the World Heritage List.

Regarding the importance of Semmering railway
the construction of the 27.3 km long Semmering Tun-
nel began on 25 April 2012. It has been designed to re-
place the 41 km Semmering Pass crossing. It is
envisaged that construction will be completed by 2026.
The total cost of the tunnel will be around 3.1 billion
euros, and the projected speed of the locomotives will
be up to 250 km/h. The shorter length of the tunnel
compared to the old Semmering Railway track (Figure
8) and the high speed projected will create a time sav-
ing of around 30 minutes.
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4.2 Carl Ritter van Ghega’s contribution to surveying

Carl Ritter von Ghega’s contribution to survey-
ing is perhaps the least known aspect of his work.
Since there is little literature available regarding his
life and work, it has only been researched more
thoroughly in the last 20 or so years since the Sem-
mering Railway was inscribed in the World Heritage
List. In accordance with this, Albania invested
efforts to prove his heritage. They have succeeded.
However, the literature about von Ghega as a sur-
veyor is limited.

There were no reliable maps of the area available
when the Semmering Railway was designed. Since

good maps were necessary, a detailed survey of the
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Slika 11. Engertova lokomotiva (Wikipedia 2019c).
Fig. 11 Engerth’s locomotive (Wikipedia 2019c).

(Allmer 1996, Simon von Stampfer 2019). Pomoéu tih
instrumenata napravio je kartu cijeloga podrudja od
Gloggnitza do Miirzzuschlaga (slika 10) koja je poslu-
Zila za izradu projekta Semerinske Zeljeznice.

Nakon izrade projekta trebalo ga je prenijeti na
teren. Prema dostupnoj literaturi veé je 1831. godine
Ghega razvio instrument za iskol¢enje kruznih krivi-
na (Allgemeine Bauzeitung 1836, The planimetrica
collection 2019) koji se kasnije koristio za iskol¢enje
projekta Semerinske Zeljeznice.

4.3. Tehnicki podatci

Glavni inZenjer Semerinske pruge bio je Carl Rit-
ter von Ghega, koji ju je projektirao izmedu 1842. i
1847. godine. Pruga je gradena od 1848. do 1854. go-
dine. Gradnju je zapoZelo 1007 muskaraca i 414 Zena,
a sveukupno do kraja gradnje je sudjelovalo oko 20
000 radnika. Nazalost, u to doba sigurnosne mjere
nisu bile na visokoj razini tako da je za vrijeme grad-
nje poginulo oko 1000 radnika. Cijela Zeljeznicka tra-
sa sastoji se od 14 tunela ukupne duljine 1477 m, 16
vijadukata, nekoliko viSekatnih, ukupne duljine 1477
m, od kojih je najdulji 328 m. Izgradeno je i 118 ka-
menih mostova, te 11 manjih Zeljeznih mostova.
Ukupna duljina Zeljeznicke trase od Gloggnitza pre-
ko Semmeringa do Miirzzuschlaga iznosi 41 km, a vi-
sinska razlika je 459 m. Dozvoljeni maksimalni nagib
iznosi 40 mm/m, minimalni radijus kruznih krivina
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190 m, maksimalni radijus kruznih krivina 285 m, a
projektirana brzina je 11,5 km/h.

Izgradnja se, neovisno o svim izazovima, odvijala
po planu te je zavrSena na vrijeme. Zeljeznicka je
pruga prvi puta puStena u promet 17. srpnja 1854.
Odmah su se prevozili i putnici i roba. Veliki je izazov
bila i izrada novih modela lokomotiva koje e biti u
stanju savladati takve, za ono doba velike nagibe. Ce-
tiri su se tvrtke (Bavaria, Neustadt, Seraing, Vindo-
bona) prijavile na natjecaj za izradu lokomotiva, no,
iako su sve Cetiri zadovoljile uvjete natjecaja, nijedna
nije pobijedila. Nisu se smatrale ni pogodnima ni po-
uzdanima za serijsku proizvodnju (Wikipedia 2019b).
Wilhelmu von Engerthu povjereno je da od dostav-
ljenih rjeSenja na natjecaj od svakoga uzme ono naj-
bolje te njihovom kombinacijom nade novo rjesenje
(Hamilton 1968). Rezultat je bio iznimno uspjesan u
vidu novodizajnirane Engerthove lokomotive (slika
11) pa je Zeljeznicka pruga pustena u promet na vri-
jeme (UNESCO 1998). Izmedu 1853. i 1854. konstru-
irano je ukupno 16 lokomotiva koje su ostvarivale
prosje¢nu brzinu od 19 km/h, znatno vi$u od defini-
rane projektne brzine od 11,5 km/h.

Semerinska je Zeljeznica kroz povijest doZivjela
mnogo promjena i sanacija upotrebom novih i mo-
dernijih materijala poput betonskih blokova. Te su
promjene bile potrebne iz viSe razloga, kao npr. ra-
di povedanja optereéenja na osovinama vagona s 13
t na 22,5 t koje imamo danas. Nadalje, znacajan je
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entire region, including its inaccessible and difficult
parts, had to be carried out. For this purpose, new
surveying instruments were deemed necessary. In
cooperation with Simon Ritter von Stampfer, Carl
Ritter von Ghega developed the Stampfer'sche Nivelli-
er-Hohen- und Lingenmessinstrument for measuring el-
evation and distance differences. The former were to
become exceptionally important for surveyors (UN-
ESCO 1998). The main feature of the levelling instru-
ment (Figure 9) was the ability to read the vertical
angle to a precision of 17, assessing the tenth of 1”.
Also, a screw for horizontal levelling was patented
(Allmer 1996, Simon von Stampfer 2019). Using these
instruments, a map of the entire area from Gloggnitz
to Miirzzuschlag (Figure 10) was created and used for
the Semmering Railway project.

The project design and production needed to be
applied in the field. In the literature, we find that as
early as 1831, Ghega developed an instrument for
staking out curvature (Allgemeine Bauzeitung 1836,
The Planimetrica Collection 2019), which was later
used to stake out the Semmering Railway project.

4.3 Technical data

The chief designer/engineer of the Semmering
Railway was Carl Ritter von Ghega. He made this pro-
ject from 1848 till 1847, while the railway was built
from 1848 till 1854. The construction begun with 1007
men and 414 women, and until the end there were
around 20 000 workers involved in the construction.
Unfortunately, in those times security measures were
very low so more than 1000 workers died during the
construction. Semmering Railway consists of 14 tun-
nels long 1477 m, 16 viaducts, a few more storey tun-
nels long 1477 m, and the longest is 328 m. 118 stone
bridges and 11 smaller iron bridges were also built.
Total length of the Semmering Railway from Glogg-
nitz over Semmeringato to Miirzzuschlag is 41 km,
elevation difference is 459 m. Allowed maximum in-
cline is 40 mm / m, minimum curve radius 190 m,
maximum curve radius 285 m, and design project
speed is 11.5 km/h.

In spite of the challenges, construction pro-
ceeded according to plan and was completed on
time. The railway line was officially launched on 17
July 1854. It was used immediately for passenger and
freight transport. A major challenge was the produc-
tion of new locomotives which could cope with the
steep incline, which at the time was considered im-
mense. Four companies (Bavaria, Neustadt, Seraing
and Vindobona) competed for production, but none
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was accepted, although all four met the tender re-
quirements. They were not considered suitable or
reliable for serial production (Wikipedia 2019b). Wil-
helm von Engerth was given the task of selecting the
best elements from each of the tenders and charged
with producing a combined solution (Hamilton
1968). The result was the exceptionally successful,
newly-designed Engerth locomotive (Figure 11) and
the railway was launched on time (UNESCO 1998).
Between 1853 and 1854, 16 locomotives were built
with an average speed of 19 km/h, which was signi-
ficantly higher than the planned speed of 11.5 km/h.

The Semmering Railway underwent many changes
and repairs over the years, and new, modern materials
such as cement blocks were incorporated. These
changes were necessary for several reasons, for ex-
ample, increasing wagon axle loads from 13 t to 22.5 t,
which are still used today. Great progress was achieved
when journey speeds were increased thanks to the de-
velopment of new locomotives and the upgrading of
the railway upper structure. Major changes occurred
between 1957 and 1959 when the entire railway was
electrified. 1t has been maintained continuously since
1854, All the railways and appertaining objects are
owned by the Austrian state railways.

5 Borovnica Viaduct

Apart from the Semmering Railway project and
constructions, a series of other projects was important
(see section 3.2), but in this section, we will describe the
construction of the Borovnica Viaduct in more detail
(Figure 12). The viaduct was built in the Borovnica Val-
ley in Slovenia between 1850 and 1856. It was part of the
Austrian Southern Railway from Vienna to Trieste. It
was famous for being the largest stone bridge of its time
in Europe. A million cubic metres of stone rubble were
used to build it, along with five million bricks and a mil-
lion cubic metres of stone blocks.

The chief designer and engineer for Borovnica
Viaduct was Carl Ritter von Ghega. The length of the
viaduct was 561 m and the maximum height was
over the ground 38 m. The lower part of the viaduct
consisted of 22 arches, and the upper part of the via-
duct consisted of 25 arches. The materials used were
bricks and rubble stone. The bridge was erected on
wooden oak piles sunk into the shallow marshland.

Before the outbreak of the Second World War, the
condition of the viaduct was already poor. For dec-
ades, it had been washed by water and the brickwork
had deteriorated, while the oak piles supporting it
had begun to disintegrate and the entire structure

1
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Fig. 12 Borovnica Viaduct —
Slika 12. Vijadukt Borovnica — originalni plan (Wikipedia 2019¢).

napredak postignut u povelanju brzine voznje ra-
zvojem novih lokomotiva i unapredenjem gornjeg
ustroja Zeljeznicke pruge. Najveca je promjena na-
pravljena od 1957. do 1959. kada je cijela Zeljeznicka
pruga elektrificirana. Odrzavanje traje kontinuira-
no od 1854. Zeljezni¢ka pruga i svi objekti koji su s
njom povezani u vlasni$tvu su Austrijskih drZzavnih
Zeljeznica.

5. Vijadukt Borovnica

Osim projekta i izgradnje Semerinske Zeljeznice
izdvaja se jo$ niz raznih drugih projekata (vidi po-
glavlje 3.2), a u ovome se poglavlju detaljnije prika-
zuje izgradnja vijadukta Borovnica (slika 12). Vija-
dukt je izgraden u dolini Borovnica u Sloveniji u
razdoblju od 1850. do 1856. Bio je dio austrijske Juzne
Zeljeznice od BeCa do Trsta. Poznat je kao najvedi ka-
meni most toga doba u Europi. Za izgradnju vijaduk-
ta utroeno je milijun kubi¢nih metara lomljenog
kamena, pet milijuna opeke i milijun kubi¢nih meta-
ra kamenih blokova.

Glavni projektant i inZenjer izgradnje vijadukta
Borovnica bio je Carl Ritter von Ghega. Duljina vija-
dukta iznosila je 561 m, a maksimalna visina iznad tla
38 m. Donji dio donjeg ustroja vijadukta sastojao se
od 22 luka, a gornji dio od 25 lukova. Za materijal je
upotrijebljena opeka i lomljeni kamen, a cijeli je vija-
dukt postavljen na drvenim pilotima od hrasta koji
su bili uronjeni u plitko moévarno podrudje.

Prije poCetka Drugog svjetskog rata vijadukt je
bio u loSem stanju. Voda je desetljeima prodirala u
vijadukt slabeéi opeku, a hrastovi stupovi koji su ga po-
dupirali poceli su propadati, $to je rezultiralo time da se
cijela gradevina postupno slegla. Vlakovi koji su prola-
zili morali su usporiti na 5 km/h. Pofetkom Drugog
svjetskog rata u Jugoslaviji vojska koja se povlacila razo-
rila je dio mosta. Talijanske su snage Zeljeznom kons-
trukcijom zamijenile dio vijadukta koji je nedostajao.
Nakon $to su se Talijani povukli, njemacke su snage
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original plans (Wikipedia 2019e).

izgradile obilaznicu pokraj vijadukta zbog opasnosti od
sve ¢es¢ih zratnih napada. Nakon posljednjeg velikog
saveznickog zralnog napada 1944. godine djelomi¢no
uniteni vijadukt nije popravljen. Zeljeznica je 1947. go-
dine preusmjerena na rub doline Borovnice gdje i danas
prometuje. Preostali dio vijadukta postupno je demon-
tiran do 1950. Danas je ostao samo jedan stup vijadukta
usred Borovnice za uspomenu (Wikipedia 2019e).

6. Zakljutak

Carl Ritter von Ghega, kao i mnogi stru¢njaci, in-
Zenjeri i znanstvenici toga doba, bio je vrlo svestran.
Studiraju¢i matematiku i inZenjerstvo, doktorirao je
sa samo 17 godina iz podru¢ja matematike. Za vrijeme
studija pohadao je i teajeve arhitekture. Nakon stu-
dija poleo se baviti projektiranjem cesta, zgrada i
proudavanjem Zeljeznica. Daljnjim neprestanim usa-
vr$avanjem po cijelome svijetu stekao je znanja i vje-
Stine potrebne za izradu najsloZenijih projekata Ze-
ljeznickih trasa onoga doba. Iznad svega se izdvaja
izrada projekta i izgradnja Semerinske Zeljeznice.
Suocen s tim izazovom, shvatio je da ¢e svoja znanja
morati prosiriti i na podruéje geodezije. Naime, uvi-
dio je da za izradu kvalitetnog projekta nedostaju
detaljne i pouzdane karte toga podrucja. Da bi njih
izradio trebao je napraviti detaljnu izmjeru cijeloga
podrudja buduce Semerinske Zeljeznice. U tu je svr-
hu zajedno sa Simonom Ritterom von Stampferom
razvio nove geodetske instrumente, preciznije i po-
uzdanije, kojima je bilo mogudée izmjeriti cijelo po-
drudje. Desetak godina prije izrade projekta Seme-
rinske Zeljeznice razvio je instrumente za iskoléenje
krivina. Razvoj svih tih instrumenata omogucio je
izradu projekta, njegovo iskolCenje i u konacnici iz-
gradnju Semerinske Zeljeznice, mjesto svjetske ba-
Stine prema UNESCO-u. Upravo je izradom svih tih
instrumenta i karte Semerinskog podrudja zaduzZio
geodeziju koja mu je odala priznanje proglasivsi ga
geodetom godine 2018.
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had gradually sunk. Trains crossing it were forced to
slow down to 5 km/h. During the early months of the
war, the Yugoslav army blew up part of the bridge as
they retreated. The Italian forces replaced the
damaged parts with an ironwork construction. After
the Italians withdrew, the Germans built a road next
to the viaduct to cope with increasing air attacks.
After the final major Allied air strike in 1944, the
partially damaged viaduct was not repaired. The
railway line was rerouted in 1947 along the edge of
the Borovnica valley, where it is still located today.
The rest of the viaduct was demolished piece by
piece in 1950. Today, only one pillar remains as a re-
minder of the Borovnica Viaduct (Wikipedia 2019e).

6 Conclusion

Like many experts, engineers and scientists of the
time, Carl Ritter von Ghega was a polymath. He stud-
ied mathematics and engineering and took his doc-
torate at the tender age of 17. He also took architec-
ture courses during his studies. After completing his
studies, he began to design roads and buildings and
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